High-contrast transmission spectra arising from saturated absorption in optically thick Doppler-broadened threelevel media are analyzed within the formalism of Maxwell-Bloch-type equations. It is found that although in the strong pumping engine propagation-induced line narrowing and light-shift elimination occur, spectral features lying within the natural linewidth cannot be resolved.
Saturated absorption spectroscopy (SAS) is a widely used method for obtaining Doppler-free resonances on the absorption of a probe beam when atomic and molecular vapors are simultaneously interacting with a counterpropagating pump beam of the same frequency' (see Fig. 1 ). The technique is mostly used with modest pump-beam intensities and small number densities in the sample in order to avoid power-and collisional-broadening effects, respectively.
An interesting development of SAS has been achieved recently by Svanberg et al. 2 ' 3 They have experimentally shown that by working in the regime of strong pumping intensities and optically thick atomic samples, natural linewidth resonances on an essentially zero background can be directly obtained. Theoretical descriptions of the SAS experiments in the new regime have also been given, based either on a simple hole-burning model 3 or on a more accurate analysis in terms of Maxwell-Bloch-type equations. 4 Both these models predict that subnatural linewidths can be reached, but since they consider samples of Dopplerbroadened two-level atoms, there still remains the interesting question of whether SAS in the new regime can be used to resolve spectral features that lie within the natural linewidth. The simplest model that can give us physical insight into the subnatural spectroscopy problem is a threelevel system with two nearly degenerate levels (see Fig.  2 ). A practical example could be an atom or molecule with a J = 1 ground state and an excited J = 0 state placed on a static magnetic field parallel to the direction of the two counterpropagating pump and detection beams, with the J = 1-J = 0 transition frequency cwo in the absence of external fields being far apart from all other absorption frequencies of the system.
The absorbing gaseous medium composed of such three-level atoms is subjected to irradiation by a monochromatic field, E(z, t), composed of two counterpropagating plane waves of arbitrary strength, (2) where ko = w/c. Note that the amplitudes of the a+ -waves depend on the penetration depth z. Specifically, we consider the simplest setup for SAS1" 2 shown in coupling of the at fields is characterized by the Rabi frequencies 29A, which for simplicity are assumed to be equal for both 0-1 and 0-2 dipole-allowed transitions.
The medium response to the optical field, taking into account population and coherence effects, is governed by the ensemble-averaged density matrix p(v, z, t) whose Fourier components can be expressed in terms of a continued fraction 5 and have been evaluated within a single-relaxation-rate (single--y) model.
The induced nonlinear polarization P(z, t) can be expressed in terms of the steady-state susceptibilities as follows:
where eO is the vacuum permittivity and the saturated medium susceptibilities for the two counterpropagating waves, x+ and x-, depend on the two phasematched Fourier components of the velocity-averaged atomic coherence, (4) where xI (I+, 1-) is a function of the penetrationdepth-dependent intensity parameter, Fig. 2 . Three-level system with two nearly degenerate transition frequencies at cwo + 6 and wo -6, coupled to two counterpropagating waves, with the absorber-field interaction characterized by the half-Rabi frequencies Q+ and 9-on both transitions. 
nances, the spectra exhibit at A = 0 a strong crossover signal where the probe feels through the common excited level the strong bleaching induced by the pump beam.
The details of the line-shape alteration as the optical density increases are shown in Fig. 3 for the case of a highly saturating incident pump beam, Io = 65. The line-narrowing effect, related to the preferential wing absorption for increasing aoL values, can be clearly seen. However, although power-broadening effects are substantially reduced in dense media, spectral details cannot be resolved even at reduced incident pump levels (see Fig. 4 
